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PART A

(Answer all questions. Each question carries 3 marks)
Find the displacement and the distance travelled over the time interval
0 <t < m, where the position vector is #(t) = (1 — 3sint)i + 3cost].
Find a unit vector in the direction in which f increases most rapidly at P and
find the rate of change of f at P in that direction f(x,y) = 4x3y; P(—1,1).
Determine whether the vector field F(x, y,z) = xyi — 2xyj + y*k is free of
sources and sinks. If it is not, locate them.

2 2
Using Green’s theorem find the area enclosed by the ellipse x—z + y—z =1.
a b

Check whether e**, e~15% are linearly dependent or independent using
Wronskian.

Find a general solution of y” + 8y’ + 15y =0

Find the Laplace transform of sin? t

Find the inverse Laplace transform of cot™! (%)

Find the Fourier sine Transform of f(x) = e™%*
1 O0<x<1

Find Fourier cosine integral representing of f(x) = {0 x>1

PART B

(Answer one full question from each module, each question carries 14 marks)

11.

MODULE I

a) Find the directional derivative of f(x,y,z) =x?y—yz3+2z at
P(1,-2,0) in the direction of the vector d = 2i + — 2k .

b) Determine whether F = e¥i + xe”j is conservative vector field. If
so, find the scalar potential. Hence evaluate the work done in
moving an object in this field from (1,0) to (—1,0) along the upper
semicircular path of the circle x? + y2 = 1.

(7)

(7)

OR
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12.

13.

14.

15.

16.

17.

18.

b)

b)
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Find the divergence and the curl of the vector field

F(x,y,2) = e — 2 cos yj + sin® zk.

Evaluate fc yzdx — xzdy + xydz , where C is the path x = e,
y=e?,z=etwhere 0<t<1.

MODULE II

Use Green’s theorem to evaluate § (e* + y?) dx + (e” + x*)dy where

C is the boundary of the region between y = x? and y = 2x.
Find the outward flux of the vector field

F = x31 + y3] + z3k across the surface of the region that is enclosed
by the circular cylinder x? + y? = 4 and the plane z= 0 and z= 4.

OR

Evaluate work done by F = (e?* — y3)i + (siny + x3)j on a particle
that travels once around a circle x? + y? = 4 in counterclockwise
direction, using Green’s theorem.

Apply Stokes theorem to evaluate the integral fcﬁ -d7 where
F= xyi + yzj + zxk and C is the triangle in the plane

x +y + z = 1 with vertices (1,0,0), (0,1,0) and (0,0,1) with a
counterclockwise orientation looking from the first octant
towards the origin.

MODULE III

Using the method of variation of parameter solve the differential
equation (D? —4D + 5)y = e**cosecx .
Solve the initial value problem x2y"” —3xy' + 4y =0;
y() =m,y'(1) = 4m .
OR

Solve (D? — 4D + 31)y = e*.
Solve the initial value problem y" +y' + 0.25y =0 ,
y(0)=3,y'(0) =-35.

MODULE IV

Using Laplace transform, solve the differential equation
y” - 3}/’ + Zy = 4-62t,y(0) = -3, y’(()) =5,

Find (i) L(e*sinht) (i) L7 (5 -%)
OR

Apply convolution theorem to find the inverse Laplace transform

f 16
o (s—2)(s+2)?"

Find the Laplace transform of (i) fot costdt (ii) te®'sin3t
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19.

20.

a)

b)

a)

b)
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MODULE V
. .. . 2 Jxl<1
Find the Fourier integral representation of the f(x) = 0 |x|>1
X, 0<x<1
Find the Fourier sine transform of f(x) = {2 - X, 1<x<?2
0, x>0

OR

. . . a2
Find the Fourier cosine transform of e ™.

1if lw| <w,

Find the inverse Fourier transform of F(w) = {0 if lwl>w
0
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